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10... REFERENCE FREQUENCY DIVIDER 
30... COMPARISON FREQUENCY DIVIDER 
40... PHASE COMPARATOR 
230... LOCK JUDGING CIRCUIT 

A. .. OSCILLATION CLK 

B. .. FREQUENCY DIVISION CLK 
E...Fr REFERENCE SIGNAL 
Ff..Fv COMPARISON SIGNAL 



(57) Abstract: [PROBLEMS] To enhance accuracy of lock detection. [MEANS FOR SOLVING PROBLEMS] A lock detecting 
circuit for detecting whether a PLL circuit is in locked state or not based on a phase difference signal being fed from a phase compara- 



tor in the PLL circuit, comprising a first circuit delivering a control signal having one level when the phase difference signal does not 
\ ^ indicate occurrence of a phase difference and having the other level when the phase difference signal indicates occurrence of a phase 
difference, a second circuit for latching the control signal, and a third circuit outputting a lock detection signal indicative of locked 
state of the PLL circuit for a predetermined second period when the latched control signal indicates one level for a predetermined 
1^ first period- 
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LU, LV, MA, MD, MG, MK, MN. MW, MX, MZ, NA, NI, 
NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, 
SK, SL, SM, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, 
UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) iMmm(m^(Dui^m^j. ±x(Dmm(DjKmum 

pTtE;: ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, 

SD, SL, SZ, TZ, UG, ZM, ZW), (AM, AZ, 

BY, KG, KZ, MD, RU, TJ, TM), B — Uy/i (AT, BE, 
BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, 



IE, IS, IT, LT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), 
OAPI (BP, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, 
MR, NE, SN, TD, TG). 
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[0002] mm. PLLims&^-^i?)fctJe5^(Dn5'i^^mims&6oo(Dfli^^^-ri2i-efc§(^!i^ 
[0003] . PLLimmu. mm^^m^5io. mmmmmm^ mr. vco) 520. it^i^ 

m^530. i\Lmit^^540. ^•t^v^>K>^:7'550. t2—^<y^:7^/U^(j^T. LPF) 56 

[0004] «2p5^M§&5iof*. m^<Dmmmm^^\^^x^m^i:hfc^m^^y^m'^^^m 

[0005] itg^5>M§&530f*. VCO520(7)^Mm;'Jfo^^MU-C. {iAtBit^^540};iit|{e 

20(D^Mtiiv^foi:LT^5jc$tL^^^jliK#:(^^SC-Cl^S$tL5o 

[0006] m^it^^54on. mmm-^irtitmw-^fv(Dmmitm-r^o msitm^54o 

[0007] ^-v— i^^^:^550{i, {i^^t-^Or&t;?$v{;ij^i;cfci^-</v^^i-§miEft-^ 
cp^. LPF560{c#fc^i-6o LPF560^^. mf±im'^cpib^hMm^^^^f^^'ir^ 

vco520f*. msmit-^^r{c!t^zfcmmmmvr^m'^^titim^ia^. mmm 
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[0008] ^cox^K. pi^h(D^mM\M]mm)^^ti^^tx\ ^mmat. mmit'^htit 
[0009] m^(Dvi)y^i^mmmoon. ^^vfcn^y^^^m^^mir^tiitxDm^'ch^, no 

R^d^eiO, D^lJ^yy'yn^^y'ij^T. FF)620, 640, 650, AND^^630;5^^« 
[0010] |1I7(;1*5V^T. (a)}*FF620. 640K^^^^tl^^^^y^iB^■. (b) ttNOR^ 

[0011] NOR^^^eiOti, 'fiffiMt-^Or&t/Ov;6S^tjtCLlx^/KDJ^, o^«9, 

't-§(H7(b)#M)o 

[0012] FF620f^, "r—i^A^foi^^KUNOKm^GiocDm^^^A^^ti. ^^^y^Kti)^ 

^\zL\tmm^m^5io\z.^\ ^xm-m^m^nti^^^y^m^ m7 (a) #m) a;^ 

^ttSo io-C, FF620^i, X±5^fhfz.^ny^m^<D^%±.m\^)^^\lX. NORi^ 

[0013] AND*^^630(*. yy^mWt(D^OKm^Q10(Dmti(D^Wm:\iiti'r^o 0^<9 
, AND^T-630f*, NOR^T-610<DtH;'j^Sp5/i^^^^^-f-Hl^-<7V-Cfe<9. 
, FF620le:*5V>-r^5/^§^Xfcl^^7V;^SHL-^7KD^#, H1/^7^^^^<DFF640 

c>7^-^?^Ai3«^^(;iAi3$-fr^ (BI7 (c) M) o 
[0014] FF640«, ■t'— ^A;^iS^i-«AND^^630(Dtii;^;aSA;^§n, i^n5/i:^A;^iia 
^^^c{iFF620^cA;^$;^^fct><D^lllD^5^P5'^5^^t-^/^>sA;t/$i^§o J;o-c. ff640{* 
. A;'j$tLf'i5^n5/i5^fa^(^5tib±^5>9{^f&C-C. AND*^^630COt±i;'3^95/^« 
o -^b-C. r(D^5/^$;^bfcAND^^^630(Dtti;tr^H:^$-l3rfcS^ft-^:a5, ^^(DF 
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F650<Dy^—^Atlii^^KAtl^M (07 (d) #M) o 
[0015] i-Jfct?-^. FF640^*. 'NORm^Q10(Dmtlf)^ii^^/^^^irMf^7^^2-^^i^/V^ 

[0016] FF650«, '^vi^y^Xti^'i'Kn. ^ORm^QlOCD^mmM^T^tS^Mo i^o 
X, FF650J*. XJd^tlfcNORmi^610(DR^tiitlCOiLib±'0\^!^^ZX. FF640 

(Dmmti^to^^m) . lJy^7V(DB.U\i^ti^yy'^^^(OX^^ (®7(e) (DmMto 

[0017] FF650(^:JoV^TLl/^/V;aS75'^$tLfc#-^. Pl,I.m^7i^tiy^:l[^mXh^ 

^^(DtVXm'^^fh^o J:o-C. n^/iJ^H^BcD^-a-f^f*. FF65O^^bW;0$ttSl35,^ 

#-a-i-f*>FF65O;0^bm;^$tl.'5t2iyi^Mm{I#LD{*Hl/-</Vt;fe§o 
#fF^fi^l : # W¥6-l 1 28 18-^^^ 

[0018] <<mmmm(Dm:s.mm>> 

^(Dtami-i. 2004^3^ 2 0 Ktami^f' 0 ^#f^mH2004-057529tcS-5V^ 
[0019] H6tC^b/cJ;5?'in5/i5'^miHlg&fi . n^/iJ^^t^^^^^Wbfcmfi (07 (e) <DR#^!|to 
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[0020] gl6(c:*3V ^X. v^^y^'Jtkm^^hTl^^^^y^^m^tmW^^ti^ (HIT (e) CD 

[0021] w<D^'a'^ NORI^^610(Om;^;5S, 2i^^^/V7|5^(OS3^-eHl/-^7l-^^'rfcfe ( 
FF650f* . T>'Ci5/i^i|^^?r^-f-Hl/^/1^^95'^i-§r^^jfe5 (|1|7 (e) (D^^Jtw 

mpi^i^mm^^iyi^^mxh^^t^^irvi>yi^i^mm^-^mM(Dm2(Dmmm;f:ir 
[0023] :^mmKxtii'^. ^^y^^m(Dm&^\^±^^tc.tiry^i^tiimmisxx^viy^^m 

[0024] [|l|l];2^^0J(D-||»^M(C'^^PLL[H|g&^-^J?)fcniy^^miHlS&O[Hl^E|-efc6 

o 
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•So 

o 

[0025] 10 mm^^m^ 

30 itw^m^ 

50 >?^J<^^ 

100 PLLlUJiS 

210 NOR^^ 

230 vi^y^mMm^ 

232 ExORp^^^ 

234 T>yViy':fy^y:f 

236 

241 D:7ij5/:7°:7n5/:/ 
243 j)y]}iy:/yvi^yy 
245 d:7>;5/:/:7i35/>^ 

300 CPU 400 DSP 

510 mm^^m^ 520 nmmmmm^ 

530 irb^^^M^ 540 ^mit^^ 

550 v'jK^^^^ 560 /^;5?.:7^/V^ 

600 n^yi!7^mM^ 610 NOR*^^ 

620 r>y]}^yy'yvi^y:f 630 and^^ 



20 mj£ffiij^^^:g§ 
40 ^^itm^ 

60 /■?>!>:7^/l'i57 

200 ti^y^i^m^m 

220 D:7y5/:7°:7n^yy'° 
231 D:7iJ5/::/:7P5^:/ 
233 j)yViy:fyvi^y:f 

235 ExOR^^^ 

237 J:>-7]}y:^^viy^ 

242 D:7iJ5/y:7n,y:/ 

244 AND-OR^^^ 
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640 DyViy'i^y^y':/ 650 uy])^y':fy^iy'::^ 

[0026] <vi^y^i^mmm> 

Mm\\^^fif^Mmm^hvxmm^fixhi:\ \ 

[0027] = = =PLLtlI{?&= = = 

[0028] PLLiiij?&«. ^^^M^io. n^umm^ vco) 20. itw^mmo 

. >6i>i=iittg^40, >'jK^:7'50. ti—^<:^y^/v^{^-r^ LPF)60i!, ^m-T^ 

o PLLlel^f*. M^. LPF60^^V^-C^^^b^n''C:io«9. LPF60{i^#it$ 

[0029] ^^5>M^iott. mm^^^ym^ (j^t^ i^mclk) ^m'&^mm.K^^^Mx^m 
y^^Bm&ws:^(Dmm.mm^i^^^^x^mmuKx.-Dxw^-^nx^i:\^\^. ^ 
[0030] vco20«. N]ipmi±(-j^;:c-c^^j^is#[;osaij^$tvst(^-efe^o ffl^. S];t/B^^ 

xm\^hf\.^o 

[0031] it^i}-M^30{*. VCO20<Z)^SgtiJ;f3fo^B'fS^M^(Cf5;CT^MbT. 'dLlBit 

vco20<D^Mm:^fo^u-c^^$tt5^MJ^^mf-J^?C-c^^$ti^o 
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[0032] i±^itm^4on. mmit'B-frtitmit'B'fv<DiiL^^itmir^o HL^itm^m^ 

[0033] ^-Y— >^^^:7°50f^, m^it. MMM}±.VCCt^mGNDt(DmK. PMOSFET 

OvldSffc^^n-So *fc. PMOSFET^t;?NMOSFET<D^)^.'^(C^^-r:5«fffB 
-^CP:dS^ LPF60(C#fc|^$ti§o 
[0034] i^4<^:7'50«, 'f4>|^^{t#$r^tJ«Ov^S^t)t-LW'</V<^J^'a-^ 

PMOSFET^T^NMOSFET{it^>l;iOFFi:;fc«9. (PMOSFET&U^NMOS 

XJ^iiL^Mt^^v:^^'LU^/U(D^^, PMOSFET;550N:Joj;WMOSFET^SOFF 
^/ce«9. mmiEVCC(^i^;;CfcmM-^CP^m>f?-r'5 (ll|2(e)(D;S5r^Ta^#:M)o 
— 'e^tB^t-^«>r^SLV^/V*Dj:tJ?{i^Mt-^Ov;aSHl^^/KD#'^, PMOSF 
ET;550FF53 J:T^NMOSFETy5SONi:5fc«P . ^Ji&GND(^J^;:Cfc'Bi£'ft-^CP^t±i;0 

(02 (e) (Z)^ r^iTb^^^o o 
[0035] LFF60{^. m)±iB^-cp^^hMm^^^=t^^'f'^tt-hi^W±iB'B-CF^m.m[: 

VtlW^mW^Vr^, VC020(C#^^i-So -<^*S*^ VCO20}*, 'f4|B^^t-^<Pri;: 

o 

[0036] u±(Dx^fs:ikmm<7)Fi.i.m^^m^ir^^tx^ mnma^. sw-^fririt^ 
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[0037] ===viyi^i^mm^=== 

i=Jiy^^mtlIii&200{^, NOR* ^^2 10, r>-7^Jiyy°yvi^yy' {}^T. FF)220, ti^y^ 

mi. m4(D^4K>^^^—h^htKnm'r^o ^^^^ m4K^\^X. (a)f*FF220 
RXJ^viy^^\^m^230\^mi^^ti^Wj&<D^MCU^, (b) f*NOR*^210;?)^^) 

m^^th^w^(Dmmim'^. (c)(*FF220(Dtts;^j. {d)iitiym'&m^23o:b^hm 

[0038] NOR*^^210 (r^lCOlfilj^J) iiLnMim-^^rRU^vt^th\ChU^/U<Dm^ 

[0039] FF220 (r^2<D[Hlj?&J) , 7^'— ^A;^iSffid^f-{*NOR*d^210;6^^#fci^$tv5^J 

FF220}*, A;0§tvfc5>>I^CLKCDirtjT^5«9t^J^^C-C. NOR^^^210;5^^)#|&$ 
[0040] FF220(*, H4 (b) (DfflP^ (ta-tb) tC^i-=fc5{-. »ft^fr^J:bg5ft^ 

(tb— td) TVcI5^^^t^^(D#'^^;l^i|2|4(b)o^!F^ (tb— td) \z.m^ 

ir^m rHl5)-Li/-</v (m;^(?:>v-</^J) ^9^y^ir^ (1214 (c) o 

[0041] U^y^m7^m^230(m3(DmmDn. FF220^^*DV^T^5/^$t^fc$lJWa^;5'^H 

fa -^LD^. FF220 iz^v ^xy^y^^fitcmmim'^tmu^/v^^irm m {-^s 
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[0042] fj:^. mi<DMr^tLXn. mx-lt, FF2201;i:}oV ^Xyiy^:^riftiiyi{k<DM^l:i 
[0043] ^fc. m2(Dmr^tU. ff220{;i*5V ^Xy^y^^ntcMmin'^f)^uu^/v:t^'rM 

fcny^i^mm'^i.D^^y^'r^yy^mm^mnx^<iii^wt^:h^o 

21O(Dm^X^^mWit-^7l)^I^^^y^^tfJ:'0. ^>V^Tf^. FF220;5Sl1/^/V^95^^ 
i-SS^T,;ejSfe5o U;5^LJfc^S^. C25^i5'^J5£lHll&230{^ , FF220-e— i^-r^/^5><^^^ 

[0045] ^fc. t25/^^tllft-^LD{*^2<DSeP^fc {tt±i>^$tl.^o i-^cC^^-^. n^/^^mft-^L 

[0046] < n5/>:7^i^lj^[llli§ > 

= = =t)9>'^J7^= = = 

[0047] /^*.\ :^^>i^i7^(Dviy^m'&m^230tl'i. FF220(;i*5V>T^5/^$tb/cflJ|iNl 

m^mK.^m^Kny^^mm'B-i^n^.FF220Km^x'7y^^thrcmms^^^ii 
u^/u^^irm2<Dmmmtiir^i>(Dxh^o i^-e. viymM<Dmmt^^mi(D 
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[0048] 03}^. mi(DMr^tvx^mcu^(D2^4^/\y^nmvtim^(Dm^mmmx-h 

[0049] :fy^l^^:lf^(Dvi^y^mmm^230n^ mm(D^mCLKKX-oXmm^'^ftFF23 
1. 233, 234, 237^, ExOR(##,61j^SlfP) *^232, 235^, bf^^^236, 

[0050] FF231(^. 'f—^Atli^^{^FF220(Dliiti:^^Atl^ri. ^^y^A^fji^^i^^^m 
CLK:5SA;tJ$tb5„ J;o-C. FF231{4. ^JlCLK(DS[*)_h«9tCJl:;CT. FF220Otfcl 
(EI4 (g) o 

[0051] ExOR^^^232{*. FF231(DAtltliitlcr)itkM. i-7fct?'t,FF231l^*5ft§n5/i?' 



F23i(DA;fjtm;h(Di^mmt(D^-(^:^^l^. i)>MCLK<Dl/2i^-r^5^/^5>^^^5 
^fhX\^^±}i>^KxORm^232i^^hV'^-yUs-B'tL.XUU^/]^:bmJj^tl^mmi^ 
. ^J3CLK(7)l/2i^^^/V-efcSo ExOR5^^232(Dtiiv^{*, FF233, 234 

(D^m^v±yhir^tiib(D]}±^yhm'B-imtit)mu^/v(Dm^)tL,xm\^hti^o 

[0052] FF233, ExOR235, FF234^B.^^^^Xm^^fh^^mm^ (233, 234, 2 
35) ExOR^^232;5^by-fe-5/hft^^^'ftbr;5^fe)^MCLK(Dl/2iJ-^i^/l'=^ 

t^y-fe^/Mf ^/i^^^^tlfc^, 5>MCLK(D2f--r^/V5>0#^lJ;a5SiliLfc^#tC(i, H 
U^/^y^mJj-r^o ^<^#, -^^^(Dy-fe^yMa-^^^fat-^-S-ecDr^, FF234;0^bHW 
-</vtjb<(*Li^-</v^t±i;^>-t-§(Bl4(h)^#M)o y-fe5/Mt-^^5^^$nfc 

FF23Ami-^^/v^\^ts^^\^i:^-<;\^^\i^ti^mn'r^o -r^^t?-^. m 

a[ll{^(233, 234, 235)1^, FF231tC*DJj-^n5/^/T^n5/^(Z)^tid5, 5>MCL 
K<D(l/2 + 2)ih-ri^/KD^r^,li^i-§;6^S;5^^^tii-§t><D-e$>§o 
[0053] -grti;! ^ (h) jc^i- j;5 Np^Jte{^*5V ^X])^yVm^i)m^^nt:M. 
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[0054] ^'-~hm^236tFF237mB.^^i^'^Xmf^^tl^^mm^ (236, 237) FF 

FF2340tti;^^SHlx^7l-ir/^;5#'a^(^f*. FF237«. ^mChK(D^L'tb±^XF 
F231<DmtS^y-y'f"t^o ^^-e. FF237(^*DV>-CH;^^/V^S95,^$;ftfc#^. P 

lA.^W^y^'^-mX^^h(Dhm'&^fl^o J;o-C. FF23 
7f)^hn^t}-^fh^riy^1^mt^l^I^miV^;Vtfi:^. m.n\^. FF237^C$5V^-CL1/ 

. TVP5/i?i|^^(DJ^lC{4. FF237;?)^^>tii;0$n§n5/i5^1^fflfH-^LD{*Ll^-</V^ 

[0055] I^a0i^(236. 237) {i. FF231\Z.^n^xi^y^ /r>vi^y^(D'\^mti^ 

CLK(D (1X2+2) i^-ri5'y^<ose mmm.fi\ n^;/^^;^ mm-^LDo 

l/-</^»^^'rsri:i:Jfc5„ ^fc. ^aiHlB&(236. 237) fi. FF231Kidn:5^^^y^ 

XT>vi^y^(Dvtm-^^^mci.K(D (1/2+2) •^^-^jvcDmm^m.x.xwmrT^M^ 

u^y^^mis'^i^i:f^^(Dmmi^f'^^y^/r^^^y^(D'Jikm^^i-^^/^^^ 

[0056] ZLCOfzJsb^ mx.\t. WMim.^OK^^ ^X\i^^(DM:^f)m^ir:^^^'^^ ^y 

^/T>tiy^(D:mM^m\^ ^mmXh^m-^Xh<>X-h. n^/^^mft^LDO^^/V 

[0057] /cC*5. t^^^&bfc^^fe?l^^};l^3v^r. :ij^i^^:^^(Dvi^y^m'&m^230{:im^xm 

V^^>tt^^^^^;/^^ft-^}i, FF220^;l*3V^-C^5/^(D|^^;IfflV^/ci5^^5/^5^fB^(7){S:tB^ 

^^92/^$4^fc^'a^^^.^^o95/^i5'-r^>'^'■r^P5'i5^^J^[lIS&23orta3^^y'Y^^ 

[0058] ^/c. mo^l^fcmmmmKiSX^ ;&'i7^^^;^^Oi35/i^^JSllIj?|230fc::j3V ^Tffl 
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[0059] = = = ##:^;^^= = = 

m'^ijDt\^xmti'rm^(Dx^^o 
[0060] m 1 jc*3v N-c. ^m.^^^(ovi^ym'&m^2^on^ m^\t^ 5>MCLK(D^mi^-f 

^i-fflr^^5. FF220{^*dV ^T^5/^$tl.)^c^|^lJ#PM-^^SL^-</^ (T^-n-^^^l^ll) ^ 

So 

[0061] 05^. ^m.^jf^(Dxi^y^m'&m^23o^'mm-^~m^mx-h^. ti^. 05 

iCjSV^-C. (a)(ln5/^¥lJ^0S|23O(C#k|^$tt^5>jaCLK. (c) {tFF220(Dm;'j. 

(d) uny^i^mt^i^ii^^'r^tt'r^o 

[0062] ##:^;^^(Din5/i^^J^[lIi8S230{*, *M(D5^MCLKlCi:o-C|^Se$*fcFF241 
. 242. 243, 245i:. AND-OR^^^244f;iJ:or«fife$tl.5o 

[0063] FF241{^, 7'-^A;^^irS^t-FF220(Dm;^/55A;f7$n. ^^y^Atii^^K'^m 
CLK;0SA;t»$tt5o J;oT. FF231(S. 5>MCLK(Di£-^±«9tCJ^;;CT, FF220»tlJ 
tl^'^y^ir^o FF242, 243-ef*, ^MCLK(D55!:-^±«9i;i^SC-C. FF24 

[0064] ^r-e. FF241C0m;'7^"F(t-2)'\ FF242COm;0^"F(t-l)'\ FF243C0m;^ 
^"F (t)" tMl^tcm^. AND-OR3^^244(^m;':f*, "F(t) XF(t-l) +F(t) XF 
(t-2) +F(t-1) XF(t-2)"^?fe^o o^«9. AND-OR^^^244{*. ^MCLK(03 
i^^^5^/^^^}^^3V^r.FF241^^A;'3$^^fc■X— l. 5-^4i^/]^i3'^4i^/V(Diy 

2) J;«9t>;^^v ^2^yC^/i^!^±HU^7U^^irm^K. liU^/v^mt}ir^(DXh^o 
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[0065] FF245«, T^—^Atli^^i':.ANTXyKm^244<Dliitli!)^Atl^ih. ^ny^X 
f]^=^\Cji^^CU<Ji^Xt}^\\^o J:o-C. FF245«, ^^-MCLKCOir-^itJf-J^^C-C 

[0066] FF245tC:j3V^TH^^/V^S9vy^$tl.fc:©^. VlAM^ii^nv^^Wc^'^^'^iOh 

¥iJ^$tv5o J:oT. xiy^^m<r>m^. FF245;0^bm;^$fi^n5/i?^tli>ft-^LD« 
r^(Dl/2^r^n5/^^S^*i-^r^^S^W§tLfc^'^t^{*. ny^^mn^lSD-b^ 

[0068] = = = m^#(t^^= = = 

{^::J3V >-C. FF220(;i*3V ^-C95^^$tbfc$lJ1^^t-^^SHW-</^ (a-^i^it^^) ^^-TS! 

[0070] m5\^ni-^u.'^=^^:^x . m^Hii^:ij^(Dviym'&m^23o^mm.i-^m^ 
m^m^nmir^o i-^c^^-^. ig5t;i^i-P5/i5^^j^tiis&230f*. ^MCLK<D31^-r 
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